Ab.stract
The heat capacity of SmS has beenmeasured in the metallic and . insulating phases between 0.3 and 20 K. The entropy difference shows clearly the' demagnetization of the 4f electrons in the metallic phase.
The ~lectrical resistivity increases with decreasing temperature in ·the metallic phase: The heat capacity and resistivity of metallic SmS are very similar to those of SmB6 suggesting that the same underlying mechanism is responsible ·for the unusual properties of both-substances. . ' .
and .c.rystal f_ield ~-pl_ittiJlgs ?fld in. Debye temperatures accounts for i\S2 9 e and shcy.rs that the entropy asso~iated with .f l~vels, in metallic
SmS disappears gradually at low ~emperatures. In addition, the resistivity was found to inc,rease ~ith decreasing temperature in the metallic phase. All of these effects are. also observed 4 ' 5 in SmB 6 • In fact, the features of the heat capacity and resistivity are similar
in the two In.:,lt~rials which supports the suggestion that a common model must be used to,~xplain the unusual properties.
The heat capacity measurements were.made by the heat pulse method
using germanium thermometers which give a precision from experiment to experiment of approximately, 0.1%. For the measurements .in the metallic phase a clamped piston and cylinder device was used. Th~:heat capacity
. ' of the empty cell under.pressure had been determined in preyious studies 6 by using a sample of comrpessed diamond powder. A 4.12 g . . .
' .
' I sample of SmS, which comprised 1_. 58% of the total weight of the cell and sample, was compressed and the transition monitoredby the advance of the piston. After applying 20 kbar load to the cell, the locking nut was tightened, and an est:i.Jll(lted 15 kbar. pressure was retained on
the .~ample. The results of the J!leasurements.are shown in Fig. 1 ·The electrical resistivity measurements were made in a girdle die and ~igh pressure cryostat as described in the literature. 7 As the resistivity of insulating SmS is very sensitive to strain, independent experiments were done in which the crystal was mounted in AgCl as the pressure transmitting medium or in a miniature teflon cell containing a mixture of n -pentane and isoamyl alcohol. In both cases the pressure medium is a brittle solid at low temperatures but in the latter case the initial compression at room temperature is hydrostatic. The results of increasing the pressure through the transition at 4.2 K are. compared with those 8 at 473 K in the inset in Fig. 2 . The change . in resistance is 10 .. greater at 4.2 than at 473 but is smeared out because of the inhomogeneous pressure distribution at low temperatures.
Even at room temperature the transition was sharp when the teflon cell was used but was 1 kbar wide when the nonhydrostatic AgCl was used.
From these curves and the transition pressure at 298, the slope of the phase boundary is calculated to be dT/dP ~ -200 K/kbar. The variation of the resistivity with temperature is shO\m in Fig. 2 .
There is a striking resemblance to SmB 6 which shows an even larger increase in resistivity at low temperatures. .. • ...
• 
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